The naturally occurring inhibitor of the mitochondria1 F,-ATPase is displaced from its inhibitory site on energization of the mitochondrial membrane. This displacement may be to a non-inhibitory site elsewhere on the membrane (Dreyfus et al., 1981) , or into free solution (Harris et al., 1979; Power et al., 1983) . We have investigated these possibilities by using a specific anti-inhibitor protein, which does not affect the inhibitory activity of this protein (Jackson & Harris, 1983) . It is shown below that displacement of inhibitor protein on energization involves its loss from the membrane into free solution.
The inhibitor protein content of submitochondrial preparations was measured after release of this protein into solution by heating the membranes at 100°C for 5min and either ( a ) titration of the released protein into inhibitor free particles (Horstman & Racker, 1970) or (b) by a radioimmunoassay procedure involving iodinated inhibitor protein (Power et al., 1983;  I. Husain, P. Jackson & D. A. Harris, unpublished work). The two results can be compared by using a specific activity for the pure inhibitor protein of 20 x lo3 units/mg of protein (Power et al., 1983) . Fig. 1 shows a titration of anti-inhibitor protein with freshly prepared submitochondrial particles. It should be noted that these are submitochondrial particles to which no inhibitor protein has been added; they contain only that inhibitor previously present in the mitochondria (Ferguson et al., 1977) . These particles absorb the antibody until all their intrinsic inhibitor is complexed, and subsequently free antibody appears in the supernatant. The equivalence point estimated from this curve indicates about 5pg of inhibitor protein present per mg of protein (about 0.8-Imol of inhibitor/mol of F , ). Inhibitor-depleted particles (left-hand curve) absorb no antibody, showing that this antibody preparation is specific for the inhibitor protein. Fig. 1 also shows that with our antibody preparation (c.f. Dreyfus et al., 1981), binding of inhibitor to F , doesnot affect antibody binding : antibody binds equally well to membrane-bound inhibitor, and to the same inhibitor released from the membrane by heating to 100°C. Fig. 1 also shows that after energization of the membranes and centrifugation, the membranes bind less antibody, corresponding to the view that their inhibitor content has in fact decreased, i.e. that inhibitor has been displaced from the membranes into solution. The equivalence point here corresponds to an inhibitor content of about 3pg/mg of membrane protein, a loss of about 40%. This is accompanied by a corresponding increase in ATPase activity of these particles (not shown).
More accurate estimates of the inhibitor protein content of these membranes can be made by activity measurements or radioimmunoassay on inhibitor released by heating the particles to 100°C (see above). Both methods show a loss of about 35% of their inhibitor content on energization of submitochondrial particles (5.7pg/mg to 4.3pg/mg by the activity measurements and 5.5pgimg to 3.4pg/mg by the radioimmunoassay). Since these results are all identical within the accuracy of the experiments (and the assumptions made), it is clear that the inhibitor protein is indeed released into solution from its inhibitory site on membrane energization.
The steady-state rates of phosphorylation for inhibitor- rich and inhibitor-depleted submitochondrial particles were identical (within experimental error) whether or not antiinhibitor protein was bound to the particles (not shown), in keeping with the lack of effect of anti-inhibitor on the F,-inhibitor interaction. However, binding of anti-inhibitor did affect the kinetics of the initial stages of phosphorylation of ADP. In inhibitor-rich particles, a lag phase is normally observed to precede phosphorylation, which is probably due to the time taken to displace inhibitor from its inhibitory site (Harris et al., 1979) .Under these conditions (20"C, 15pg of protein/ml, pH 7.9, the lag phase is normally about 30s; if anti-inhibitor is also present, the lag phase is increased to 54s. This confirms that it is the inhibitor protein, and not some other factor, which is responsible for the lag phase in the initial stages of phosphorylation.
